Summary We are successfully succeeded in producing 2 painting probes from the bovine Y chromosome using chromosome microdissection and DOP-PCR techniques . We are separately microdissected 5 to 6 copies from both the whole Y bovine chromosome and the q arm of the Y bovine chromosome. We amplify these microdissected DNA fragments through DOP-PCR. Fluorescent in situ hybridization technique (FISH) with these probes on a metaphase spread from a normal bovine lymophcyte cultures from cattle, buffalo, sheep and goat was applied. Surprisingly that both of the two probes were hybridized only to the bovine Y chromosome without any background or cross hybridization to any other chromosome especially the X chromosome. A similar hybridization signal was also observed when these probes were tested in river buffalo. In contrast, no signal was observed when these probes were tested on both sheep and goat metaphase spreads.
In humans, during recent years chromosome microdissection has found a broad range of applications such as: producing a whole chromosome painting probes (WCPs) and generation a band specific painting probes (Guan et al. 1993) , detecting translocation breakpoints (Rubtsov et al. 1996) , prenatal diagnostics (Muller-Navia et al. 1995) , some work dealing with deleted or amplified regions in human malignancies (Guan et al. , 1996 , identifying the origin of double minutes (Rajacan-Separovic et al. 1995) , generating microlibraries and screening these microlibraries for identifying microsatellites, sequence tagged sites and genes (Gingrich et al. 1996 , Meltzer et al. 1997 .
In contrast to this, chromosome microdissection has yet found a limited applications in domestic animal genetics generally and the Bovidae especially. There are few reports about the use of this technique to produce probes for detecting chromosomal homology and resolving questions about comparative genome organization (Hassanane et al. 1998 , Ponce de Leon et al. 1996 , Goldammer et al. 1996 .
Although there are some bovine Y specific probes are available (Perret et al. 1990 , Cotinot et al. 1991 , these probes are generally small in size (usually less than 200 b.p.). Some problems arise when fluorescent in situ hybridization using some of these probes simultaneously cohybridized with other chromosome specific probes. The main problem was the loss of Y signal during the after hybridization washing since the other specific probe is generally larger in size and needs a higher washing temperature. Moreover, according to our experience no satisfactory signal from these probes could be obtained on special tissue like decondensed sperm nuclei.
Our study aims to employ chromosome microdissection technique in producing Y painting probes with strong signal and to test these probes on 4 species of Bovidae including bulls, river buf- gives a strong signal on the expected places of the bovine Y chromosome without any background or any cross hybridization with any other chromosomes especially the X chromosome, which has a similar region to the Y chromosome which is called pseudoautosomal region, it is usually located terminally in both X and Y chromosome (Yeh et al. 1996) . In bulls, this region is located in the terminal part of the Xq terminal band and Yp terminal band. This may be attributed to their complexity of PCR technique and the universal primer used. Fig. 1A , B is showing the hybridization-painting signal on both the whole bovine Y chromosome and bovine Yq arm. FISH of these probes on metaphases on river buffalo resulted a strong painting signal on the Y chromosome. Fig. 1C, D is showing the painting hybridization signal of both the two probes. In contrast it was not possible to get a signal on both sheep and goat Y chromosome although we increased concentration and the time of hybridization. Moreover the whole probe had been FISH tested in interphase nuclei and bovine sperm. A strong signal was noticed (Fig. 1E, F, respectively) .
Our results showing that chromosome microdissection and amplification of the dissected fragment by a degenerate oligonucleotide primed polymerase chain reaction (DOP-PCR) has became a very powerful approach to generate whole chromosome painting probes in order to solve some problems concerning bovine sperm sexing.
Recent use of whole chromosome specific libraries from flow sorted human chromosomes as probes on cattle chromosomes (Hayes 1995 , Solinas-Toldo et al. 1995 in order to establish homologies between individual human chromosomes and the bovine karyotype using zoo-FISH technique. All the 3 studies found that all the human chromosomes hybridized to one or more cattle chromosome except the Y chromosome. This is a support to our results that the bovine Y chromosome has a unique sequence present in it only especially we failed to produce any X probes does not cross hybridize to any other chromosome using the same methodology (unpublished data).
The result concerning the failure to get a signal on the sheep and goat metaphase spreads could be explained by the observation of Matthews and Reed (1991) . They studied the bovine molecular genome and cloned a 307-bp fragment, they called this fragment as BRY 1, and they reported that BRY 1 is repeated with high frequency in the male bovine, while this frequency of repetition is very low in both sheep and goat Y chromosome.
There was a trial to study the homology of the Y chromosome between cattle, buffalo, sheep and goat (Iannuzzi and Di Meo 1995) but the comparison was ambiguous since the Y chromosome differs widely in length and morphology between the 4 species. The reason as we think that in the Bovidae like human the great bulk of the Y chromosome is genetically inert and is composed of constitutive heterochromatin consisting of different types of repeated sequence or called sometimes satellite DNA. Generally the Y chromosome carries only a few functional genes (Strachan 1994) .
Finally, bovine Y chromosome raised interesting questions concerning the origin, evolution, and possible function of these unusual elements. We think that chromosome microdissection and PCR amplification of the Y chromosome in the 4 species, construction of DNA library may help in more understanding of the structure and evolution of this chromosome with the Bovidae.
